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The Lau Basin in the south-western Pacific is an ac-
tive back-arc and relatively shallow water depth 
(2,000~3,000 m) basin located in a subduction zone 
between the Pacific plate and Indo-Australian plate. The 
Tonga Volcanic Arc in southern Lau Basin is an inter-
esting place where a back-arc spreading center closely 
approaches an active volcanic front (MARTINEZ & 
TAYLOR, 2003). In the last few decades, many active 
seamounts were found, and some of them have hydro-
thermal vents (DE RONDE et al., 2001, 2005; STOF-
FERES et al., 2003, 2006; ARCULUS, 2005). The 
hydrothermal vent fluids may produce massive sulfide 
deposits on the seafloor (MASSOTH et al., 2007). 
In this study, we interpret hydrothermal alteration 
around seamounts in the Tonga Arc using X-ray diffrac-
tion for clay fraction. We used two core samples from 
two seamounts (TA 12 and TA 26) and 19 TV guided 
grab samples (GTV) from five seamounts (TA 12, TA 
19, TA 22, TA 25, and TA 26). Based on the downcore 
variation of mineral assemblages, TA 12 core can be 
divided into 3 zones; upper gypsum zone, middle smec-
tite zone, and lower smectite + kaolinite + talc zone. TA 
25 core can be divided into 5 zones from top to bottom; 
gypsum zone, smectite zone, smectite + kaolinite zone, 
smectite + talc zone, and smectite + kaolinite + talc 
zone. Most zones except gypsum zone correspond to 
argillic alteration zone. GTV samples are mostly com-
posed of smectite in TA 12 and TA 25, kaolinite in TA 
26, and smectite + kaolinite + illite in TA 22. These clay 
mineral assemblages correspond to argillic alteration. 
This study suggests that argillic hydrothermal alteration 
occurred and a high probability of massive sulfide de-
posits in the seafloor of the studied seamounts. 
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